A case report of bradycardia and cardiac arrest which occurred during a CCl"cico-Thoracic sympathectomy. Hazards associated with tht's operatioll are discussed.
INTRODUCTION
Indications for Cervico-Thoracic sympathectomy are usually confined to specific pain syndromes, vascular disorders, severe hyperhidrosis (Atkinson 1975) and angina pectoris (Birkett et al. 1965) , though the latter is now managed by beta-adrenergic blocking agents.
The need for a realistic appraisal of the potentialities for harm in Cervico-Thoracic sympathectomy is apparent on anatomic grounds alone (Orkin et al. ] 950). Fatalities occur from time to time, but only a few reports of such fatalities find their way into the literature (Adriani et al. 1952) . Reported complications associated with Ccrvico-Thoracic sympathectomy, which is, in effect a permanent Stellate Ganglion block (Moore 1954) , include pneumothorax, Horner's syndrome, phrenic and recurrent laryngeal nerve damage, infection from oesophageal puncture, cardiac arrhythmias (Tochinai 1974) , and very infre(IUently cardiac arrest (1\Ioore 1954).
The following is a case report of a healthy 18-year-old woman who had bilateral Cervico-Thoracic sympathectomy done in two stages for severe hyperhidrosis in the palms of her hands. Two episodes of asystolic arrest occurred during the 2nd stage left Cervico-Thoracic sympathectomy.
CASE PRESE:\'TATION
A Right Cervico-Thoracic sympathectomy was uneventful apart from a residual Horner's syndrome. Two weeks later the patient was readmitted to have the same procedure performed on the left side.
Premedication given one hour before induction was pethidine 100 mg, promethazine 25 mg and atropine (). 6 mg. Anaesthesia was induced with thiopentone 400 mg, d-tubocurare 4 mg, phenoperidine 0·5 mg, droperidol :2. 5 mg, suxamethonium J 00 mg and the trachea was intubated. The blood pressure, which was 120 mm Hg systolic initially fell to J 00 svstolic and pulse rate of 86 beats/min rose to 90/min on induction. Anaesthesia was maintained with oxygen 1·5 litres/min., nitrous oxide :3 litres/m in , ethrane 0·4% and d-tubocurare 25 mg.
Thirty-five minutes after starting the operation, as the surgeon was retracting and dissecting the upper thoracic s~'lllpathetic chain, the cardiac monitor showed sudden onset of sinus bradycardia. The pulse rate was 50 beats per minute. Atropine 1·2 mg was given intravenously but cardiac asystole occurred. External cardiac compression was started and another dose of atropine 1· 2 mg was given, followed by adrenaline 1·0 mg but there was no response. Following a second dose of adrenaline 1·0 mg and sodium bicarbonate 100 mEq, the heart restarted with a marked sinus tachycardia. Blood pressure was recorded at 140 mm Hg systolic and pulse rate of 150/min. The operation was continued, anaesthesia being maintained with oxygen 2 litres/m in and nitrous oxide 4 litres/min. Twenty minutes later just as the cervico-thoracic sympathectomy resection was completed, sinus bradycardia was again noticed. This time, from a pulse rate of 150/min the heart suddenly became asystolic. External cardiac compression was started, adrenaline o . 2 mg, isoprenaline 50 fLg and sodium Anaesthesia and Intensive Care, Vol. V, No. 1, February, 1977 bicarbonate 40 mEq were given. The heart reverted into sinus rhythm of 60/min and blood pressure of 120 mm Hg systolic. Arterial blood gas studies were within normal limits. Normal saline 700 ml was given intravenously during the operation.
For early detection of recurrence of bradycardia, the patient was monitored and ventilated overnight in the Intensive Care Department. She was extubated the next morning as the blood pressure and heart rate had remained relatively stable. No pneumothorax was detected on chest X-Ray. Electrocardiographic tracings showed T-wave inversion in Lead] and A VL, denoting ischaemic changes. Electroencephalograph was within normal limits, and the patient made a complete recovery.
DISCUSSION
The most effective and permanent treatment for severe hyperhidrosis, especially that of the palms of the hands, is bilateral cervico-thoracic sympathectomy; as anticholinergic drugs cause unpleasant side effects such as a dry mouth and difficulties with accommodation and urinary function (Harris et al. 1971) . Radiotherapy is not only ineffective, but may damage the tissues as the sweat glands lie deep in the skin. The cause of hyperhidrosis apparently originates from some poorly understood stimulation of the sympathetic nervous system (Cloward 1969) , and in sensitive patients this may possibly lead to excessive vagal stimulation to counteract it, as illustrated by the bradycardia and asystolic reaction to the sudden removal of the sympathetic control, and by the high doses of sympathomimetic drugs necessary to recommence cardiac activity. Anatomically the heart is innervated by the cardiac plexus which consists of the cardiac nerves derived from the cervical and upper thoracic ganglia of the sympathetic trunk and branches of the vagus. The pacemaker of the heart, the sino-atrial node, is innervated by both the parasympathetic and sympathetic nerves (King and Coakley 1958) . The ventricular muscle of the heart is supplied solely by the sympathetic nerves, and the larger branches of the coronary arteries are also predominantly innervated by sympathetics (Woollard 1926) . These factors may also have a bearing on the hazard of a bilateral cervicothoracic sympathectomy, which leaves the heart solely under vagal control. Usually, following denervation, the heart will initiate its own impulse, without recourse to external agencies, but there may be a place for transvenous electrode cardiac pacing, if spontaneous initiation of impulse is delayed, or bradycardia is severe.
